Expression of spinach ferredoxin-thioredoxin reductase using tandem T7 promoters and application of the purified protein for in vitro light-dependent thioredoxin-reduction system.
Thioredoxins (Trxs) regulate the activity of target proteins in the chloroplast redox regulatory system. In vivo, a disulfide bond within Trxs is reduced by photochemically generated electrons via ferredoxin (Fd) and ferredoxin-thioredoxin reductase (FTR: EC 1.8.7.2). FTR is an αβ-heterodimer, and the β-subunit has a 4Fe-4S cluster that is indispensable for the electron transfer from Fd to Trxs. Reconstitution of the light-dependent Fd/Trx system, including FTR, is required for the biochemical characterization of the Trx-dependent reduction pathway in the chloroplasts. In this study, we generated functional FTR by simultaneously expressing FTR-α and -β subunits under the control of tandem T7 promoters in Escherichia coli, and purifying the resulting FTR complex protein. The purified FTR complex exhibited spectroscopic absorption at 410 nm, indicating that it contained the Fe-S cluster. Modification of the expression system and simplification of the purification steps resulted in improved FTR complex yields compared to those obtained in previous studies. Furthermore, the light-dependent Trx-reduction system was reconstituted by using Fd, the purified FTR, and intact thylakoids.